: Sequence optimization of ATP-dependent initiator strands p2 Figure S2 : Arginine amide concentration dependence of 4-way junction assembly p3 Figure S3: Step-by-step assembly of the ATP-dependent four-way junction p4 Materials and Methods: p5 Figure S1 : Sequence optimization of ATP-dependent initiator strands: a) Different sequences tested for ATPtriggered hybridization to the hairpin strand. I ATP -1 which comprises a completely matched stem structure enforcing the aptamer-misfolded and masked toehold (green) state does not exhibit ligand-dependent hybridization as shown in b). Consecutively, the stem structure was weakened by introducing mismatches (I ATP -2 series), deletions (I ATP -3 series), as well as internal bulges (I ATP -4 series). Both mismatches as well as deletions turned out to be effective in generating ligand-dependent hybridization whereas the introduction of bulges showed no effect.
For initial sequence optimization reactions, 50 pmol of radioactively labelled Hairpin A (adding 2 U T4 PNK (Fermentas), 1 µCi 32 P-γ-ATP and reaction buffer (50 mM Tris-HCl (pH 7.6 at 25°C), 10 mM MgCl 2 , 5 mM DTT, 0,1 mM spermidine and 0,1 mM EDTA.). Reaction was incubated at 37 °C for 30 minutes and subsequently purified using a G25 column) was incubated with the respective initiator strand. After 1 h, 1 volume of ATP Loading buffer (50 % (v/v) glycerol in 1 x ATP Buffer) was added to the hybridization mix and then separated by a 5% native PAGE (5% acrylamide:bis-acrylamid 19:1 in ATP buffer). Visualization was performed using phosphorimaging. Prior to the hybridization assays, DNA oligonucleotides were separately folded in the presence of the corresponding buffer (ATP experiments: 300 mM NaCl, 5 mM MgCl 2 , 20 mM Tris-HCl pH = 8.3; arginine amide experiments: 50 mM KCl, 10 mM KH 2 PO 4 , pH = 6.4) by heating to 95°C followed by a slow cool-down to 25°C. Before separation on a native agarose gel, 1/6 Volume of 6 x Agarose Loading Buffer (Fermentas) was added to the hybridization mixes. DNA oligonucleotide bands in the agarose gel were stained by incubating the gel in ethidium bromide solution (0.5 mg/mL) for 15 min and visualized by UV light. For better visualization, bands of the agarose gels shown in this paper are inverted. The intensities were quantified using quantity one software (biorad).
Gelshifts:
After refolding, 1.5 µM Hairpin A was mixed with 1.5 µM of I-ATP or 3 µM I-arg.amid in the presence of the corresponding reaction buffer. Subsequently, ATP or arginine amide was added to a final concentration as shown in the figure. After 1 h for the ATP experiments or 3 h for the argininamide experiments the reaction mix was separated on a 1.5 % agarose gel (0.5x TBE).
FRET assays:
For the reaction, 0.8 µM I-ATP was mixed with 0.8 µM Hairpin A in ATP reaction buffer. Immediately after addition of the ATP concentration shown in the figure to a total volume of 50 µL, the fluorescence of the samples (excitation: 495 nm, emission: 520 nm) was determined every 150 seconds in a fluorescence plate reader (Tecan M200).
Assembly of 4-way junctions:
4-way ATP formation "step by step": ATP For the reaction, 0.5 µM I-JCT.ATP was mixed with 0.5 µM Jct.ATP.A, Jct.ATP.B, Jct.ATP.C, Jct.ATP.D and 3 mM ATP in ATP reaction buffer as depicted in the figure. After 2h, reaction mix was separated on a 1.5 % agarose gel.
4-way arginine amide formation: concentration dependence
For the reaction, 3 µM I-JCT.arg was mixed with 1.5 µM Jct.Arg.A, Jct.Arg.B, Jct.Arg.C and Jct.Arg.D in arginine amide reaction buffer and arginine amide was added to a final concentration of 0, 0.4, 0.8, 1.6, 3.2, 6.3, 12.5, 25, 50 , 100 mM. After 2h, reaction mix was separated on a 1.5 % agarose gel.
4-way arginine amide formation: time dependence
For the reaction, 3 µM I-JCT.arg was mixed with 1.5 µM Jct.Arg.A, Jct.Arg.B, Jct.Arg.C and Jct.Arg.D in arginine amid reaction buffer and arginine amide was added to a final concentration of 25 mM (when depicted in the figure). Reaction mixes were put on a 1.5 % agarose gel after 15, 30, 60, 90, 120, 180 minutes. 
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